Figure 1. Neighbor-Joining Tree Based on Kimura-2-Parameter Distances for the Concatenated Sequences of ND4 and CYTB from 40 Lice
Identical topologies were obtained for maximum parsimony and minimum evolution trees for these sequences (results not shown). The tree was rooted with the corresponding sequence of P. schaeffi; alternative placements of the root at any of the first three deepest branches (with three African, 6 European, and one African head lice sequence, respectively) are not significantly different and do not alter any conclusions. Bootstrap values (500 replications) are indicated on each interior branch. The arrows indicate the estimated age of particular nodes of the tree, based on Poissoncorrected amino acid distances. The tree based on amino acid distances (not shown) is virtually identical in topology to the tree shown, except for some sequences that differ only by silent substitutions. B: body louse, H: head louse; the frequency of a haplotype is indicated in brackets. Geographic origin of lice: Et: Ethiopia, Pa: Panama, Ge: Germany, Ph: Philippines, Ir: Iran, Ec: Ecuador, La: Laos, PNG: Papua New Guinea, Fl: Florida (USA), Ta: Taiwan, Ne: Nepal, UK: United Kingdom. the reading frame. Preservation of the reading frame lice. While we cannot exclude this possibility, the colonization of a new ecological niche usually occurs rapidly would not be expected for random deletions in a nuclear insert. Third, the same tree topology is observed for after it becomes available. Since modern humans and archaic humans such as Neandertals diverged about the ND4 and CYTB sequences when they are analyzed separately, which means that in order for any of the 250,000-500,000 years ago [11], in order to associate clothing with archaic humans, clothing would have had sequences to be from a nuclear insert, two different primer pairs must have amplified the nuclear insert to exist for hundreds of thousands of years before the origin of body lice, which seems improbable. Moreover, rather than the authentic mtDNA genome. As a further test, we also analyzed a segment of the cytochrome archaeological evidence does not contradict an association of clothing specifically with modern humans, as oxidase subunit 1 (COX1) gene that was recently studied in a global sample of 56 head and body lice [14] . We the only tools that can be definitely associated with clothing, such as needles, are only about 40,000 years amplified and sequenced the same region of COX1 for five lice that included the major lineages in the ND4-old [15]. Earlier tools, such as scrapers, may have been used to prepare hides for clothing [16], but may also CYTB tree; the resulting tree for COX1 has a topology identical to that of the ND4-CYTB tree (data not shown).
have been used to scrape flesh for food or some other purpose. Indeed, clothing may have allowed early mod-Since the trees reconstructed from three independently amplified fragments of mtDNA show a similar topology, ern humans to colonize more extreme latitudes than their archaic predecessors, and hence might have been and the substitution patterns between the different lineages are characteristic for mtDNA, we conclude that a factor in the successful spread of modern humans out of Africa. the sequences we obtained are indeed authentic mtDNA sequences and not nuclear inserts. 
Experimental Procedures

A critical assumption is that the origin of body lice reflects the origin of clothing; it is possible that clothing
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